Amplification of a FRET Probe by Lipid-Water Partition for the Detection of Acid Sphingomyelinase in Live Cells.
Real-time monitoring of acid sphingomyelinase (ASM) activity is crucial for investigating its role in lipid-mediated signaling processes. In this study, we synthesized fluorescent phosphosphingolipids capable of FRET by phosphorodichloridate chemistry. These sphingomyelin analogues are substrates for recombinant human ASM and can be used to monitor ASM activity by fluorescence spectroscopy. Incubation with cell lysates from wild-type and knock-out mice further confirmed probe cleavage to be exclusive to ASM. We also systematically exploited the environmental sensitivity of the fluorophores to achieve significant increases in responsiveness. This concept may be transferred to other lipid probes in the future. The ASM activity in live cells was imaged by two-photon-excitation microscopy.